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(57) [Abstract] 
[Objective] 

high molecular weight component is many, at same time 
possesses Crosslinkable thiol group, produces thereduction 
keratin which is used for ideal for production of for example 
film^ film, fiber^ sponge or other industry goods with 
short time. 

[Constitution] 
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Claims 

Specification 
[0001] 

[0002] 

«l*(lij:<i:(DS«^ttlil4i:LTag$*i 



Iceratin containing substance in aqueous medium, under, or 
protein modifier and detergent existing of protein modifier 
under existing, in origin of preferably ultrasound irradiation, it 
reduces with the reductant , after removing insoluble matter, 
salt precipitation doing, precipitating thereduction keratin 
from in aqueous medium, it isolates. 



[CIaim(s)] 
[Claim 1] 

keratin containing substance in aqueous medium and under 
existing of protein modifier, it reduceswith reductant , after 
removing insoluble matter, salt precipitation it does and the 
manufacturing methods of reduction keratin which is made 
feature 

[Claim 2] 

keratin containing substance in aqueous medium, under 
existing of protein modifier and detergent, itreduces with 
reductant , after removing insoluble matter, salt precipitation 
it doesand manufacturing method o of reduction keratin 
which is made feature 

[Claims] 

manufacturing method o of reduction keratin which is stated 
in Claim 1 or 2 whichreduces in origin . of ultrasound 
irradiation 



description of the Invention] 
[0001] 

[Field of Industrial Application] ^ 

It regards manufacturing method of reduction keratin where 
as for diis invention,high molecular weight component is 
many, at same time possesses crosslinkabie thiol group. 

Reduction keratin which is acquired with this invention 
making use of the characteristic that, is many a thing and a 
high molecular weight component which possess 
crosslinkabie thiol group isused for ideal for for example 
film* film* fiber* sponge or other production. 

[0002] 

[Prior Art] 

keratin which exists as structure protein was observed in 
hair^ animal fiir* feather or other animal tissue fromuntil 
recently, as film * fiber or other industry material starting 
material. 

But, because it is a insoluble or a pooriy soluble vis-a-vis 
conventional solvent, passing by solution state , it utilizes in 
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[0003] 

i:(Dm^n^f&mta)^miz^^j^^^i^(o^^ 
:^)\^y^\^^^i^:t-)imzm5zLx^^L 
fzm7z^y=^>0^m}&tLxmmt'i>t\ h 

itthztKii-ox^si^mzit^^muz^T 

[0004] 

[l6B^A<j8»LJ:5i:-rS^fi] 
[0005] 

n\z^:t-<f')z^-)imj:t^(0M5tmtmmtj:i: 

(^^&«^mti^h>tj:i,uifSitm^mKxm 



[0006] 
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secondary processing, to greatly short molecular weight 
itconverts keratin, with hydrolysis , or does reduction process 
of disulfide bond of keratin?, Or if irreversible decoration was 
not administered with chemical treatment (alkylation reaction 
etc) of the thiol group which is formed it utilizes it was not 
possible . 



namely, so far, passing by solution state , it utilizes keratin in 
the secondary processing, hydrolysis doing abo^e-mentioned 
keratin containing substance with acid, alkali or the 
en2yme , it utilizes to short molecular weight as aqueous 
solution of keratin hydrolysate whichit converts?. Or reducing 
disulfide bond of keratin in thiol group with common usewith 
reductant and urea or other protein modifier, it utilizes it 
makes alkylation derivative for recombination prevention of 
thiol group of above-mentioned reduction keratin as the 
aqueous sol ution of reduction keratin which it forms, or with 
mono iodo acetic acid ?, Or with sodium sulfite/tctra thiohic 
acid sodium to S-SO3 "Na* it converts with it wasutilized as 
aqueous solution of keratin derivative which chemical 
modification is done in the irrevereible. 



On one hand, after reducing including solubilizer which 
consists of the thioglycolic acijd or other reductant and urea or 
other protein modifier in keratin containing substance 
regarding reduction process in order toobtain reduction 
keratin from keratin containing substance, extracting, is 
removed isdone solubilizer with such as dialysis^ 
ultrafiltration , but as for this dialysis and the uhrafiltration, 
watCT of large scale, in addition to causing reductant. protein 
modifier or other waste, Increase for production time and 
production expense is caused, there was a problem that 
pollution is caused furthermore attendant upon reductant of 
excess and abolition of protein modifier. 



Furthermore, dialysis and ultrafiltration do in order to require 
lengthy,thiol group which is formed with reduction oxidation 
being done at thosetime, recombination, in addition, with 
dialysis and ultrafiltration when, it isreduced is extracted 
because those where molecular weight is low in thereduction 
keratin which is problem that ciosslinkaWe thiol group is lost. 



[0004] 

. [Problems to be Solved by the Invention] 

But, to short molecular weight keratin hydrolysate which is 
converted when because the molecular weight is small 
processing in film etc. intensity being inferior,in addition at 
underwater had or other problem which collapses 
immediatelywith hydrolysis . 

[0005] 



[0003] 



[0006] 
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[0007] 



[00081 
[0009] 

[0010] 
[0011] 



equivalent amount it is included, Is impaired in intensity . 
aspect etc, there was also a problem that the feature as naniral 
pol)nner starting material. 

[0007] 

[Means to Solve the Problems] 

You consider this inventor, to above-mentioned situation, 
result ofrepeating diligent investigation concerning making 
efficient of isolation method of reduction keratin which it is 
reduced is extracted from keratin containing substance and 
increaseof high molecular weight component in said reduction 
keratin, in aqueous medium, under, or the protein modifier 
and detergent existing of protein modifier under existing, 
reduces the keratin containing substance with reductant. After 
removing insoluble matter with centriiiigation or filtration, 
adding the sodiuni chloride and anmionium sulfate or other 
inorganic salt in aqueous solution which is acquired, when 
salt precipitation doing, while reduction keratin which is 
extracted keeps reducing state itis isolated with short time, 
reduction keratin where high molecular weight component 
ismany, at same time possesses crossHnkable thiol group is 
acquired easily index. Completing this invention it reached 
point of. 

[0008] 

When namely, keratin containing substance as description 
above is reduced in aqueous medium, it meltsreduction 
keratin which is reduced in aqueous medium, it exists in the 
aqueous medium as for cuticle etc which wrapped keiatin as 
insoluble matter. 

[0009] 

Then, after removing this insoluble matter with centriiiigation 
or fihration, adding sodium chloride and ammonium sulfate 
or other inorganic salt, w^en it increases ionization intensity 
of solution, when while state where reduction keratin which 
salt precipitation occurs,is dissolving in aqueous medium is 
reduced is kept, in other words reducing keratin, \yith state 
where thiol group which is formed is almostkept. From in 
solution it precipitates with high yield. 

[0010] 

On one hand, because reductant^ protein modifier^ 
detergent etc, melting in aqueous medium, remains in aqueous 
medium, it can isolate reduction keratin fix>m reaction mixture 
withfiltration and centriiugal separation etc. 

[0011] 

In this case, to melt protein of low-molecular-weight it 
damages easily in the aqueous medium, those of 
low-molecular-weigbt are not for most part included in 
thereduction keratin which is isolated, therefore, reduction 
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[0012] 
[0013] 

±E:*aiCc}:+ilf . 30,000-130,000 

'So 

[0014] 

CCr% ±IBCDS5u^^5^>A<T5>'e 100 
[0015] 

100 m&^i) {iOvX5^>(/\— ::7$xx^> 

[0016] 

-;i/«(-SH S)ic«:y.i/X5^>ii^x5^-f>ic 

[0017] 

}§itmim^LXl^tzfztb. itiP><OWzj':t 
?8-l:ttie«TlCcfcyil5c>r5^>$SlS;'8^i}3;&Ne> 

*^mtisn^ztf)<6^tj:<^m5tikmim\i 
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keratin where high molecular weight component is many is 
acquired. 



In addition, reduction keratin being short time from in 
aqueous medium,because it precipitates, with dialysis and 
ultrafiltration which require lengthy like when thiol group in 
reduction keratin receives the oxidation, it is small , it is kept 
without therefore thiol.group being for most part impaired. 



According to above-mentioned method, molecular weight 
designates thingssuch as 30,000 - 1 30,000 as main 
component, per amino acid 100 residue reduction keratin 
which possesses cysteine 4 - 16 is acquired. 

And, as for yield when hair of person and wool isdesignated 
as starting material, when with 35 - 50% extent , designating 
the feather as starting niateria!, yield appioximately i^^ches to 
80%. 



When here, you explain concerning relationship with 
thingwhich is acquired with state which almost keeps thiol 
group which isformed above-mentioned reduction keratin per 
amino acid 100 residue while thing andreduction keratin 
which possess cysteine 4-16 almost keep reducing state,in 
other words with reduction, as follows is. 



keratin differs more or less in kind of containing substance, 
but when the amino acid analysis it docs, per amino acid 100 
residue 2-8 cystine (As half cystine 4 - 1 6) are included 
generally. 



Therefore, keratin which is reduced it has possessed thiol 
group, butbecause until recently because reductant and protein 
modifier or other solubilizer were removedwith dialysis and 
ulteafiltration which require lengthy, thiol group receiving 
oxidation at those time, it was lost, but with this invention 
from in reaction mixture precipitating reduction keratin with 
short time dueto salt precipitation , it isolates, thiol group 
receives oxidation, while is small , almost keeps the reducing 
state reduction keratin is acquired. 



[0016] 

Then, when this keratin is reduced,, disulfide bond (-S-S- 
connection) in cystine doing, the cleavage it becomes thiol 
group (-SH group ), cystine becomes cysteine. 

[0017] 



[0012] 



[0013] 



[0014] 



[0015] 
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its •t©tbfi#ia(D^7^:/^WifeiH*roy5 

t0019] 

oT^il>SJtf^4^ -tele 10,000-130,000 -rffc 

i^^m 30,000^130,000 (DiOi^HSiii't't^ 



[0020] 
[0021] 
[0022] 

[0023] 

50 ms%a±. »*L<tt 80 mm%&i± 
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[0018] 

Therefore, it depends on this invention and reduction keratin 
which isacquired per amino acid 100 residue has had cysteine 
4-16 according to keratui in the keratin containing substance 
of starting substance, this reduction keratin is suitable to 
thingwhich is acquired with state which almost keeps thiol 
groiip ^ich isformed with reduction. 

[0019] 

In addition, molecular weight of keratin differs more or less in 
containing substance ,bijt 10,000 - 130,000 it is general. 

With this invention precipitating reduction keratin from in 
reaction mixture dueto salt precipitation , because it isolates, 
protein (In this also reduction keratin of 
iow-molecular-weight is included. ) of low-molecular-weight 
which itis easy to melt in water is not for most part included, 
thereduction keratin where high molecular weight component 
which designates those of molecular weight 30,000-130,000 
as main component is many is acquired. 

[0020] 

Regarding to this invention, reduction keratin, passing by 
reduction step ,means that it acquires, but that everything of 
cystine in keratin is reduced by that reduction it is not 
something where you say andmean , it is possible to be 
something which has remainedwithout portion of cystine in 
keratin being reduced. 

[0021] 

Reduction keratin which it acquires and, as description above 
makes powder with lyophilization method or other means , 
can make aqueous solution of reduction keratin itmelts in 
detergent of trace and water which adds reductant for 
oxidation prevention or according to need with . 

[0022] 

Regarding to this invention, when you obtain reduction 
keratin, if itshould have been something which includes 
keratui as starting material as keratin containing substance 
which it uses, hair. wooK horse wooK cattle wool or other 
animal fur of for example person and the fingernail and angle 
of feather V cattle or other animal of chicken or other birds, 
be warped (Hoof), the cavity offish (scale ) etc can use. 

[0023] 

Above-mentioned aqueous medium is good even with mixture 
of water alone, or water and organic solvent of water 
miscibility, moisture content uses the soh^ent of 50 weight % 
or more, preferably 80 weight % or more. 
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[0024] 
[0025] 

WI^H I Ogi-StLT 0.05-0.50 ^;t.-t?&y, §5c 

WfelS 1 Og t Jt LT 0.05~0.20^;^A<^^*Ll^. 
[0026] 

[0027] 

LT 3~I0mol/l Sa(0=t©$ 5-40 {&«a. ^ 
Ul* 5~8moM SgCD^CDS 10-30 fiSMft'Cfe 

[0028] 



As organic solvent of water miscibility, you can list for 
example methanoU ethanol or other lower fatty alcohol etc. 

[0024] 

As for reductant, reducing disulfide bond of keratin in keratin 
containing substance, beingsomething wl^'ch does action 
which it converts to thiol group, youcan list inorganic 
compound etc which has for example 2-mercaptoethanoK 
thioglycolicacidv dithiothreitoK dithio erythiitol or other 
thiol compound; tripropyl phosphine^ tributyl phosphine or 
other organophosphorus compound; sodium hydrogen sulfite 
. or other reducing capability as this leductant, 

[0025] 

As for amount used of these reductant, when with 0.O5 - 0.5O 
mole .efficiency and economy of reducfion reaction are 
considered usually,vis-a-vis keratin contaimng substance lOg, 
0.05 -020 mole are desirable vis-a-vis the keratin containing 
substance lOg: 

[0026] 

protein modifier is listed being something which possesses 
action M^ichcuts off hydrogen bond in keratin, for example 
urea^ thiourea etc making preferred ones, as embodiment 

And, fingemaik be warped, cavity or othor way, when the 
keratin containing substance of hard organization is used, 
after pulverizing, it uses sodium hydroxidCv ammonia or 
other alkali which possesses dissolving action vis-a-vis 
protein as dissolving aid it isdesirable . 

[0027] 

It is dense, and others as for concentration and amount used of 
protein modifier,considering solubility etc of keratin 
containing substance, deciding is suitable, butthose of 3 - 10 
mol/I concentration 5-40 times weight, those of preferably 
5-8 mol/l concentration it is 1 0- 30 times weight usually, 
vis-a-vis keratin containing substance. 

[0028] 

Regarding to this invention, reduction step, as description 
above is done underexisting under, or protein modifier and 
detergent existing of protein modifier, butlike the latter when 
detergent it coexists, reduction rate becomes quick,extraction 
rate of reduction keratin firom keratin containing substance 
improves. 

However, because detergent is action which reduction keratin 
the solubiiizing is done, it is necessary to make inorganic salt 
which is addedbecause of salt precipitation many. 
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[0029] 
[0030] 

[0031] 

So 

CR* -R^ -R^ -R'NrX' 

Ca+.R' . R^ .R' fccfclX R^ (D 1 ffl^fcli 2 

<il±SiatL<l±5^«g^$g$:&1-S^Sia 8^-20 

tUlitKP^i>7/u+;uS*fcl±^>v;uS 
T-feSoX liMPy^j^^, m<OT 

;u^^uS5KS*/rli7;t.^;ue'jv-':;A/\^ 
-fK)S:t*(D^SteE3*R7S>^^j:tr*fc5]o 

[0032] 

. >0> N-*;UJt?+i/P<^;U{*.N-X;U7fv7;i^^;;b 

. 12-^14 a)7;i/+;i.»$fcii7v;us. 

[0033] 

e/x5^b>7;u+;i.x-T';u^. ggteMx;^ir 

7^;u^. 7KU^'Jiz»J>xx^;uS/d:t*(Dy~:t 
>^®S1i^(i^7K»liii:LTKmSi 12-^14 
07;i^+;uStL<i*7i/;i/STfe-&)/.fi!:*<^ 

[0034] 
[0035] 



. [0029] 

As above-mentioned detergent, in each case of 
below-mentioned anionic surfactant, cationic surfactant, 
amphoteric surfactants honionic sur&ctant you can use. 

[0030] . 

As anionic surfactant, you can list for example sodium 
dodecyl sulfate or other alkyl sulfonate, alkyl sulfuric acid 
ester salt, aliphatic acid alcohol phosphoric acid ester sah^ 
sulfosuccinic acid ester salt or other anionic surfactant. 

[0031] 

As cationic surfactant, you can list cationic surfactant etc 
which is shown with the for example next formula. 

{R' ♦ R^* R' * R'N } <sup>+ X- 

{In Formula, as for 1 or 2 of R* . R^ . R^ and R^ with alkyl 
group or hydroxyalkyl group of carbon number 8-20 which 
possesses straight chain or branched chain, remainder is the 
alkyl group oir hydroxyalkyl group or benzyl group of 
hydrogen atom, carbon number 1-3. X being a alkyl sulfuric 
acid group or a alkyl pyridinium halide or other aromatic 
quaternary amine salt etc of halogen atom, carbon number 
1-2, it is). 

[0032] 

As amphoteric surfactant, you can listN- carboxymethyl body 
of for example aliphatic amine and amphoteric surfactant (As 
for hydrophobic group alkyl group or acyl group, counterion 
of carbon number 12-14 is alkali metal etcmainly. ) etc of N- 
sulfo alkylated compound, imidazoline sulfonic acid or 
other betelne-based. 

[0033] 

As nonionic surfactant, you can list for example 
polyoxyethylene alkyl ether type, fatty acid ester type, 
polyethylene imine type and the polyglycerine ether type, 
polyglycerine ester type or other nonionic surfactant 
- (hydrophobic group is alkyl group or acyl group of carbon 
number 12;-14 mainly. ) etc. 

[0034] 

And, amount used with reduction step of this detergent 5-50 
weight% of keratin containing substance is desirable. 

[0035] 

As detergent, as before inscribed, in each case of anionic 
surfactant, cationic sur&ctant. amphoteric surfactant. 
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l::?t^J'<i: smo BfifiS CD 3~1 OM(mol/l)(D il S R 

sa-^ioo deg c X* 1-24 m&mmmnt^. 

[0037] 

-So 

CDt^/ithi) 50~200W IJJt^J'-efcSo 
[0038] 

[0039] 

CD7ki§;lSlzAD^^Ci:lcJ:oTfTt>*i-5o 

<Dgif jHl^rSKtt(pH3-5. «$IC3.5 
^i)l::LT*5<CtA<»^Ll^o 

[0040] 
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nonionic surfactant you canuse, but anionic surfactant^ for 
example alkyl sulfonate and polyoxyethylene alkyl ether 
sulfate etc especially are desirable evenamong the^. 

[0036] 

Concrete operation of reduction step is done for example 
following way. 

When total amount it soaks it is a protein modifier aqueous 
solution^ for example urea of 3 - 1 0 M (mol/1 ) of 
satisfactoiy 5-^40 weight muItiplc,to soak namely, keratin 
containing substance in urea aqueous solution of 5 - 8 M, 
including reductant or reductant and detergent after plugging 
it does container, 1 - 24 hours heating and stirring does with 
room temperature-l 00 deg C. 

[0037] 

In above-mentioned reduction step, when ultrasound is 
irradiated to the reaction system, time when it promotes 
reduction extraction action it to bepossible, requires in 
reduction step can be shortened. 

ultrasound irradiation probe type, can use ultrasound 
irradiation device of bath type or other public knowledge. 

Strength of ultrasound irradiation differs depending upon size 
of reaction system,but when size of for example reaction 
system is 1 liters or less, it is a satisfactory with theoutput 50 - 
200 W. ^ 

[0038] 

Passing by above-mentioned reduction step , because reaction 
mixture which itacquires includes insoluble matter, it 
precipitates reduction keratin afterremoving this with 
centrifugal separation and filtration, due to salt precipitation . 
[0039] 

sah precipitation adds sodium chloride, ammonium sulfate, 
sodium sulfate or other inorganic salt to aqueous solution 
after description above insoluble matter removing, it is done 
by. 

At time of this salt precipitation, above-mentioned aqueous 
solution is designated as weak acidity (pH 3-5. especially 
3.5 vicinity are ideal) including hydrochloric acid or other 
acid, it is desirable . 

In addition, combined addition it does acetone and methanol, 
ethanol or other polar organic solvent, is possible toincrease 
sahing out effect. 

[0040] 

inorganic salt tries addition quantity of inorganic salt at time 
of this salt precipitation, thatbecomes concentration of 0.1 - 2 
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^^ir^(D;Sitli 0 deg C ifija;<)>b 40 deg C (D 

So 

[0042] 

±B(o^o\ztxmm^tLTnh:>Htzm7t^ 

(mm±ofzMzm7tm^'pm^^is^-\txi, 
^i^)im^x'5!mitLxmmtj:ii^m}&t^i>z. 

[00431 

Lfcl^ffiS514S4^^A/ti:^Cj§;'ScDmT' O.KIO 

^«i(omn:Lmmmtt^tzih. mz i^s m 

myM\zLXts<Ztim^Ll\ 

[0044] 

±B0)J:5lzLxmhtitzm7t'7"y^yit. tK'J 
MftSA^ ^JTfi 30,000-^130,000 (Dt<D$ 

8o%ia±^^T*^>y . ^j^a 15,000 eiTotfe 

[0045] 

^ft 15,000-^130,000 (Ot(D^±m^tLXl^^ 
iO)(0^ 15,000 JilTG>t(DA< 0.5-1 fOg 
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M vis-a-vis keratin element extracted liquid (Those which 
remove cuticle or other insoluble matter. ) we are suitable , to 
become concentration of especially 0.5- 0.7 M try, it is 
desirable . 

[0041] 

As for temperature at tinje of salt precipitation range of 40 
deg C issuitable from 0 deg C neighborhoods and, time when 
if it requiresin salt precipitation with short time, being long, 
Jooks at 1 0 min extent, it is a satisfactory, 

[0042] 

As description above while reduction keratin M^ieh it 
aojuircs as solid to make powder iyophilization method etc 
v«th after water wash andaccording to need, or (pH 8-9 ) with 
doing weak alkali with such as ammonia solubilizing doing 
including aqueous solution (trace it is possible to contain 
reductant because of oxidation prevention. ) which includes 
detergent of 5 - 50 weight%^vis-a-vis rediiction keratin it can 
make clear vrater solution. 

[0043] 

At quantity of aqueous solution which includes deteigcnt 
which is used itcan control concentration of reduction keratin 
in this aqueous solution, in 0.1-10 weight% extent, but in 
order to simplify operation step of extractionand salt 
precipitation, it makes especially 1 - 5 weight% extent, it is 
desirable. 

As for this aqueous solution there are times when it becomes 
thin milk condition, but in this case clarity is increased 
&rtbennore by the fitration doing, it is possible . 

[0044] 

Reduction keratin which it acquires as description above, 
when the molecular weight is measured with polyacrylamide 
electrophoresis method, differs somewhat in keratin 
containing substance which it uses as starting material, but 
80% or more we include those of the molecular weight 
30,000-1 30,000, those of molecular weight 15,00 0 or below 
^6 not include with respect to substance. 

[0045] 

Reduction keratin which is extracted under same condition 
with the method which can as aqueous solution, although 
thope of molecular weight 15,000-130,000 aredesignated as 
main component, those of molecular weight 15,00 0 or below 
0.5 . 10% extent haveexisted together with dialysis and 
ultrafiltration. 

Because of that, way with Test Example of postscript it makes 
clear, when film formation doing, intensity is low in 
comparison with those which thereduction keratin of this 
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[0046] 
[0047] 

[0048] 

[0049] 

> Ig 0.2 y»>h;i.i!:ISSt'>^f<. gfiM 

[0050] 

-o^iz. mm^mix:^mmi^^\zmL<m 
BMtit<. :^^m\t'th^ommm<Dmzm 

[0051] 

#^(ColIidale a«fcySBS)20g $ 5M K«7k5§ 



invention film formation are done. 
[0046] 

In addition, when reduction iceratin which is acquired with • 
this invention amino acid analysis is done, although it 
fluctuates somewhat with keratin containing substance which 
you use as starting material, per amino acid 100 residue 4-16 
it has possessed the cysteine. 

[0047] 

greatly it can shorten time when it requires in production 
ofreduction keratin with method of this invention, with 
dialysis and ultrafiltratioh in comparison with jcnown method. 

With for example above-mentioned known method, 10-50 
hours extent it requiresin dialysis and ultrafiltration 
concerning keratin extracted liquid of 100 ml, but with 
method of this invention when, because salt precipitation is 
done with short time,large time shortening can be achieved. 

[0048] 

In addition, when reduction keratin is produced with this 
invention ,recovery and reuse of urea or other protein 
modifier are easy. 

With namely, conventional dialysis and ultrafiltration, in 
order reduction keratin and the protein modifier and reductant 
etc of remainder using fiirthemiore deionized water and 
distilled water or other clean water of large scale (Isolation 
reduction keratin per gram 1-2 liter ), to separate, we melt 
protein modifier etc inwater of large scale, recoveiy and reuse 
quite are difficult, inaddition, also large scale pollution 
count^measure becomes necessary at time of waste water 
treatment. 

[0049] 

Vis-a-vis this, uses tap water be able to do with this 
inventioh,furthermore consumed amount isolation reduction 
keratin per gram approximately 0.2 liter and marked is little, 
protein modifier or otho- recovery and reuse easy. 

From first, according to this invention, there is not a necessity 
of large scale use of water, there is not waste of water. 

[0050] 

[Working Example(s)] 

Next, listing Working Example, furthermore you explain this 
invention in detail,but this invention is not something where 
are limited in only those Working Example. 

[0051] 

Working Example 1 

wool (From Co Ilidale kind recovery) it soaked 20 g in 5 
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5$ 550g IC^SL. 2-;«;U:b::^hX$y-;u 25m] 
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0.3 am%^t;7KT*3t,^L. K-ri/^UBSK+hU 
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[0053] 

tc5. o.35g a)il7c^^5'>^^^T•^sy . co) 
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Murea aqueous solution. 550g, after adding 2 
-mercaptoethanol 25 ml, the plugging it did container, 24 
hours shaking agitated with 60 deg C 

reaction mixture was reset to room temperature, after 
removing insoluble matter withfiltration, filtrate was adjusted 
pH 5 with hydrochloric acid, afterthat, it added sodium sulfete 
55g and salt precipitation did, plugging^ after 
agitating,centrifugal separation it did. 

[0052] 

While white precipitate ^ich it acquires washing with water 
which 2-mercaptoethanol 03 wt% is included, adjusting pH 
8-9 with ammonia the sodium dodecyl sulfate (SD S ) 3 g and 
including water 200 ml which 2 -mercaptoethanol 0.6g 
isadded, it melted. 

[0053] 

This aqueous solution lOg with Lx>wry method when protein 
quantification it does, we included thereduction kmtin of 
035 g, as for reduction keratin concentration in this aqueous 
solution with 3.5 weight% , as for yield it was 35%. 

In addition lyophilizing doing above-mentioned aqueous 
solution, when it did the amino acid analysis of reduction 
keratin powder which it acquires, per amino acid 100 residue 
cysteine was 8.4, cystine 1.5. 

[0054] 

In addition, when molecular weight of above-mentioned 
reduction keratin powder wasinspected with polyactylamide 
elec^ophorcsis method, those of molecular weight 40,00 0 to 
6 0,0i00 approximately 90%,those under molecular weight 
30,000 were 5% or less. 

[0055] 

Working Example 2 

wool (From Co llidale kind recovery) it soaked 4 g in 5 Murea 
aqueous solution 130 ml, after adding 2 -mercaptoethanol 6 
ml, the plugging,, it agitated container, with approximately 
50 deg C ultrasound irradiation didwith output of 5 hours^ 
200W. 

reaction mixture is reset to room temperature, as after 
removing insoluble matter withfihration, filtrate with 
hydrochloric acid is designated as weak acidity (pH 
5 ),sodium sulfate 13g is added, when it agitates, reduction 
keratin precipitateddue to salt precipitation . 

[0056] 

precipitate was separated from liquid with centrifugal 
separation, reduction keratin which is acquired water wash 
after doing, sodium dodecyl sulfate (SD S ) 0.75 g and were 
melted in water 100 ml which 2 -mercaptoethanol 0.6g is 
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added withwater which 2 -mercaptocthanol 0.3 wt% is 
included. 

[0057] 

This aqueous solution lOg with Lowry method when protein 
quantification it does, we included thereduction keratin of 0.2 
g, as for reduction keratin concentration in aqueous solution 
with 2 wt% , as for yield approximately it was 50%. 

In addition lyophilizing doing above-mentione^ aqueous 
solution, when it did the amino acid analysis of reduction 
keratin powder which it acquires, per amino acid 100 residue 
cysteine was 8 J. 

[0058] 

In addition, when molecular weight of above-mentioned 
reduction keratin powder wasinspected with polyaciylamidc 
electrophoresis method, those of molecular weight 30,00 0 to 
1 20,000 being 90% or more , thoseunder molecular weight 
30,000 were 5% or less. 

10059] 

Comparative Example 1 

wool (From Co llidale kind recovery) 20 g were soaked in 8 
Murea aqueous solution 370g, sodium dodecyl sulfate 12g 
and 2 -mercaptocthanol 35 ml were added. 

Next, plugging it did container, 24 hours shaking agitated 
with 60 deg C. 

reaction product was reset to room temperature, insoluble 
matter was removed withfiltration. 

You inserted filtrate in cellophane tube, applying 24 hours 
eachrespectively vis-a-vis deionized water 7 liter which 2 
-mercaptocthanol 0.2 wt% is melted,twicc dialysis you did. 

[0060] 

When protein quantification of dialysis liquid of colorless and 
transparent which it acquires was donewith Lowry method, 
we included reduction keratin of 0.23 g concerning dialysis 
liquid lOg, concentration of reduction keratin in liquid was 
2.3 wt%. 

[0061] 

In addition, lyophilizing doing above-mentioned aqueous 
solution, when youinspected molecular weight of reduction 
keratin powder which it acquires with polyacrylamide 
electrophoresis method, those of molecular weight. 
1 5,000^-70,000 being main component , it 
occupiedapproximately 80% of entirety, but those of 
molecular weight 24,00 0 or below approximately20% were 
contained. 
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[0062] 
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In addition, when amino acid analysis of reduction keratin 
powder was done, per amino acid 1 00 residue cysteine was 
5.2. 

[0062] 

Test Example] 

aqueous solution of reduction keratin which is acquired with 
Working Example 1-2 and Comparative Example 1 
respectively those it let flow to round glass container 
(diameter 6 cm ) which eachone separately has horizontal 
bottom surface in 6 ml including 75 weight% glycoine 
aqueous solution 0.2 ml, dried in room temperature^ 
atmosphere. 

After that, 15 min heat treatment after doing, you inserted in 
underwater with 80 -90 deg you removed film of reduction 
keratin which peels ol!fix>m glass container. 

[0063] 

tenacity of film which it acquires was measured due to the 
autograph . 

Result is shown in Table 1 . 

Furthermore, adjustment and measurement condition of 
sample at time ofineasurement are as follows. 

[0064] 

sample: air dry after doing film which is acquired, 20 min 
thermal processing it does with 80 deg C, after that, resets to 
iX»om temperature. 

[0065] 

In atmosphere of measurement condition: relative humidity 
65%, it measures with strain rate 200 mm/min. 

[0066] 

[Table 1] . . 
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1. 2 8 k g/mm* 


2 8k g/mm» 
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1. 3 5 kg/mm* 


2 7k g/mm* 


itmi 


4 0 ttm. 


1. 0 9 kg/mm* 


2 3. 6 kg/mm* 



[0067] 

s 1 iz^T^oiz^ mts^m 1-2 vmi^Lfzm5t 



[0067] 

As shown in Table 1, as for film which is produced fiom 
thereduction keratin which is produced with Working 
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[0068] 
[0069] 



Example 1-2, tenacity is largein comparison with film which 
is produced from reduction keratin which is produced with 
Comparative Example 1 . 

[0068] 

[Effects of the Invention] . 

According to this invention, reduction keratin where high 
molecular weight component is many,at same time possesses 
crosslinkable thiol group can be produced with^hort time. 

[0069] 

And, making use of characteristic that, is many a thing and a 
high molecular weight component whichpossess crosslinkable 
thiol group you can use for idedl reduction keratin which 
isacquired, in production of for example film* film* fiber* 
sponge or other industty supplies. 
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